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I. l.RL/i'.RN TEST NO: 68-138 

II. TITLE: Crow Microbiology Evaluation for Apollc. -sior. 101 

III. OBJECTIVES: 

A. To evaluate microbiologic ally at 30 and 14 days preflighf; immediate 
preflight and postflight, and ? days postflight, samples !Yt;m thy 
crew of Apollo Mission 101. 

IV. PROJECT ORIGINATOR: J. K. Ferguson, Ph.D. 

TEST OFFICER: C. P. Truby, Ph.D. 

V. REFERENCES: 

J. K. Ferguson, "Microbiological Assessment of the Crow, U.-n-iw.irn and 
Clothing for the CRA"; C. P. Truby, "Assessment of Crew M i c to ! > > o : ogy 
Protocol," LRL/BRN No. 67-6 and "Crew Microbiology Evalua* fv..- p'l ''/ ■!“ 

LRL/BRN Test No. 68-29. 

VI- BACKGROUND: 

This study was initiated in order to evaluate the- microt'iolc-giee!. pro- 
files of crew members from Apollo Earth-Orbital Mission 103. This • ffort 
is necessary in order to (1) determine if pathogenic organisms ,,ro pre- 
sent at preflight and postflight sampling times, (2) determine Mi. ■ .-f- 
fects of space flight on the microbiological flora of an ssi ;v-out t 
catalog data of the normal flora of astronauts that bl •.* 

contaninates can bo isolated and identified diring the ApoVl.- in-..? «im io 
the m*>on. 

VII. MCTHOAG OF TEST: 

Division I Bacteriology 
Division II Mycology 
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VI- BACKGROUND: 

This study was initiated in order to evaluate the microb'olcgioaL pro- 
files of crew members from Apollo Earth-Orbital Mission lUJ. This - ffort 
ia necessary in order to (l) determine if pathogenic organisms ;.ro pr**- 

sent at preflight and postflight sampling times, (2) determine the <-f- 

I 

fects of space flight on the microbiological flora of ->n s-. rs.au (‘0 

| . 

catalog data of the normal flora of astronnutr m that lens- 

contaninates can bo isolated and identified diring the A;*oll»- m-..t«ior» to 
thu moon. 
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Division I 


Bacteriology 


A. Sample Areas: All microbiological samples will bo obtained from tliy 

threo crew members of Apollo Mission 101, the Apollo Spacecraft. Com- 
mand Module, and the clothing of the throe astronauts. 

1. Crew Microbiology: Eleven samples will be taken from each crow 

member at tho designated timos. 

a. External swabs: Two calcium alginate swabs (dampened with 

phosphate buffer) will be taken from each designated area. 

One swab will be placed in a screw-cap tube containing 10.0 n.! 
of sterile Trypticase Soy Broth (TSB). The second swab wiP I 
be placed in a screw-cap tube containing 10.0 ml of steril*. 
Veal Infusion Broth (VIB). The broth tubes wall be main tab .. i 
at 4 C during transportation to the laboratory and dilution 

•; I 

procedures. j 

(1) Scalp: An area two square inches two inches up f rom thvs 

hairline at the base of neck will be sampled with two 
swabs. 

(2) External auditory canals: The right and left auditory 

canals will l>e sampled with each of -two swabs. At least, 
two revolutions will be made with each swab in each 

canal. 

(3) Axillae: An area one square .nch below hai * at. a of ihi- 

left' and right axillae will b j samplec with o.ich of ton 
r.wab.3. 


(4) Umbilicus: The internal arc a of the umbili~ni7t7~Vr 


surrounding two square- inch area will bo sampled with 
two swabs. At least two revolutions will bo made with 
each swab. 

( 5 ) Inguinal region: A two inch strip from front to rear 

on the left and right groin areas between the legs will 
be sampled with each of two swabs. 

(6) Toe webs: An area between the largo and first toe of the 

right and left foot will bo sampled with each of two swabs 

(7) Hands: An area of one square inch on the right and on tho 

left hand palms will be sampltd with each of two swabs. 

Nasal passages: Both nostrils of each crew member will be 

sampled with each of two swabs. One swab will b< • placed in a 
screw-cap tube containing 10.0 ml of sterile TSD. The second 
swab will be placed in a screw-cap tube containing 10.0 ml 
of sterile VIB- The broth tubes will be maintained at *1 C 
during transportation to the laboratory and dilution proce- 
dures. 

Throat-Mouth Garglo: 

(1) Each crew memlier will gargle with 60.0 ml of Phosphate 
Buffer. 

(2) The gargle wash will be rinset through the civil cavity 
thre-t times. 

(l) The *ash will be emptied into a wide-montn lot tie con- 
tainting 20 m l of quadruple strength Tryptosi I 'ho spin to 


(4) The wash containers will bo maintained at 4 C during 


transportation to tho laboratory, u.vi dilution proooduros, 
d. Urine: A mid-stream urine sample will bo taken from each crew 

member* Sixty milliliters of urine will bo collected in a 
sterile container. The urine will be maintained at 4 C dur- 
ing transportation to the laboratory and dilution procedures, 
e* Keces: A stool, sample from each crew member will be obtained 

in a stool Collection Device as near to each designated sam- 
pling time as possible. The stool samples will bo stored 

i i 

under an atmosphere of hydrogen and at 4 C during transports- 

| 

tion to the laboratory. 

, 

Spacecraft Hardware Microbiology: Four samples will )>o taken 

from the Command Module Hardware at the designated times. Two 
calcium alginate (dampened with phosphate buffer) swabs will be 
used to sample each designated area. Ono swab will bo placed in 
a screw-cap tube containing 5»0 ml of sterile TSB. The second 
swab will be placed in a screw-cap tube containing 5*0 ml of ster- 
ile VIB. The broth tubes will.be maintained at 4 C during tran- 

L 

sportatlon to the laboratory and dilution procedures. 

. 

a. Floor: An area two square inches on the floor of tho space 

craft wiM bo sampled with two sw*l>s. 

b. Maneuvering Knob: An area two Inches along tho t.«>p half of 

gfgh e maneuvering knob will be sampled with two svabs. 


c. Drink- gun: An area completely around the drink-gun orifice 

will te sampled with two swabs. 



3. Astronaut Clothing Microbiology: Two samples will bo taken from 

each crow member suit at the designated r-imos. ''wo calcium al- 
ginate swabs (dampened with phosphate buffer) will bo used to j 

sample each designated area. One swob will be placed in a screw- 
cap tube containing $.0 ml of sterile TSB. The second swab will 
be placed in a screw-cap tube containing 5*0 nil of storilo VIB. 

The broth, tybes will be maintained at 4 C during transportat ion 
to the laboratory and dilution procedures. 

a. Gloves: An area of one square inch on the right and on thu 

left hand gloves will be sampled with each of two swabs. 

b. Shoe Soles: An area of one square inch on the right and on 

on the left shoe soles will bo sampled with each of two .-.Mot is. 

B. Sampling Times: 

1. Crew Microbiology: The astronauts will be sampled at t.h<> follow- 

j 

ing times: 30 days preflight 

14 days preflight 
Immediate preflight 
Immediate postflight 
7 deys postflight 

Samples from the 30 day, immediate p re flight and immediate pnuh- 

flight will he analyzed according to the procedures outlined in 

' 

t.ho text of -.hi:; test plan. The 14 dfy profit ght and day pe.t- 
fltght samples will be Analyzed as outlined in Appoidiv I. 

?. Spacecraft Hardware Microbiology: Th< Command Modu' e Hardw ire 

will be samp.ed immediate preflight and inmediato pistf Light. 

Samples will ‘be . analyzed according to the procedure.: outlined in 


the text of this tost plan 


3. Astronaut Clothing Microbiology: Tho nstionaut clothing will W 

sampled immediate proflight and immediate pootfi.ght. Snmplnr. j 
will be analyzed according to the procedures outlined in thn iz-xt 
of this test plan. 

C. Dilution, Plating and Quantitative Determination: 

1. External swabs: The scalp, external auditory canal, axilla, um- 

bilicus, inquinal region, too web, and hand samples will be treat- 
ed as follows: 

a. Dilution: All TSB sample tubes used for aerobic identifies Hr; 

and quantitation will bo serially diluted in sterile TSl». All 
VIB sample tubes used for anaerobic identification ip.ur.ii.t- 
tstion will be serially dilutod .in uterile VIB. The sample 
and dilution tubes will bo maintained at 4 C employing an 1 no 
bath during the dilution procedures. 

(l) The sample TSB and VIB tubes will be vorlexrd Tor ‘‘r-iH*c-_ 

onds* 

(?.) Serial dilutions will be prepared by transferring l .0 ml 
aliquots to 9*0 ml of sterile TSB or VIB. 

(l) The samples will b> diluted in TSB and VXD as follows: 
the '.10* dilution represents the first dilution .afti r 

# 

the sample tube. 

(a) Scalp: TPB .0 l to 10 4 

• ’ VIB 10 1 to ID 4 

« * (*> 


(b) 

External auditory canal: 

TUB 10 s to 10 4 


% 

VI B 10 1 to 10** 

(c) 

Axilla : - 

TSB 10 1 u> 10 4 
VIB 10 1 to 10 4 

(d) 

Umbilicus: 

TSB 10 1 to 1C 4 
VIB 10 1 to ,10 4 

(e) 

Inquinal region: 

TSB 10 1 to 10" 

— - 

• 

VIB 10 1 to 10 5 

(f) 

Toe web: 

TSB 10 1 to 10 4 
VIB 10 1 .to 10 4 

(g) 

Hand: 

TSB 10 1 to 10^ 
1 . 1 



VIB 10 to 10* 

Plating: 

One -tenth milliliter will be 

nsepticaily transferred 

from each sample and dilution TSB tubo 

to tho aerobic qiinnt.i- 


tative agar media. One-tei.th milliliter will sceptically tran 
ferred from each cample and dilution VID tube to the amer.'bic 
quantitative agar media. The agar plates will bo spread with 
a rod. 

(l) The aerobic quantitative media for the External sw;<bs 
include: 

(a) Blood agar (BA) 

(b) Staphylosoccus-110 agar (S-110) 

(?) The anaerobic quantitative media for the External rwMw 
include: 

(a) Blood «i'a r with vitamin K and Hemin 


(3) Four raiHilit/»r 3 from each TSlJ ssmpln tube will \n asnpti- 
cally transferred to a labelled sterol- screw-cap for 
. mycobiologicel analysis, 

e. Incubation and Quantitation: 

(1) The aerobic quantitative media will bo incubated at 
• 35 C for 48 hours. 

(?) The anaerobic quantitative tnotlia will be incubated .'it 
““35 C for 96 hours under an atmosphere of hydrogen /at.. 

(3) Colony counts will be performed on all quantitative me- 
dio after incubation, 
d. Isolation Streaks: 

(1) After mycological samples havo been removed from the TSB 
sample tubes, the TSB & VIB sample tuber will be incu- 
bated for 24 hours at 35 C. In addit-on, all TSB and VUB 
dilution tubes will be incubated for ?4 hoe it. at 3'# C 

i 

and stored at 4 C for 7 days. 

(2) After Incubation a loop will Vie used to transfer cult.uco 
from each sample tubo to the isolation media. An .eola- 
tion streak will be made on each medium. 

(3) The isolation media used for the Crew External samples 
Include: 

(e) Blood agar 

(b) Staphylococcus-110 agar 

(n) KacConkey agar (MAC) 

■ (d) Blood agar with vitamin X and Homin (Anaerobic) 


(4) The streaked isolation media will bo incubn usd for 

t, 

or 96 hours at 35 C under the appropriate atmosphere. 

(5) After the crow sample tubos have boon employed for quan- 
titation and isolation they will be prepared for'IyopM— - 
llaation pri cedures. 

2» Nasal Passages: Samples from tho nasal passagos will be treated 

as follows: 

# 

a* Dilution: All TSB sample tubes used for aerobic identifica- 

tion and quantitation will bo sorially diluted in sterile TSB, 
All VIB sample tubes used for anaerobic identification and 
quantitation will be sorially dilutod in sterile VIB. The . 
sample and dilution tubes wil be maintained at 4 C employing 
an ioe bath during the dilution procoduroe. 

(1) The sample TSB and VIB tubos will bo vortexod for 5 sec- 
onds. 

(2) Serial . dilutions will bo preparod by transferring 1.0 ml 
aliquotes to 9.0 ml of sterile TSB or VIB. 

(3) The nasal samples will be diluted in TSB and VIB a r. Col • 

lows) the 10* dilution represents the first dilution 
afar the sample tube. TSB 10 1 - 10 4 

VI! 10 1 - TO 4 

b. Plating: One-tenth milliliter will be aseptic* I? y transferred 

from as :h sample and dilution TS1- ttbe to the : 01 :>blc <|'iartti- 
tetivo iger media. One-tenth mi'. .111 iter will V iueptteally 
transferred from each sample end dilution VIB ,ube to the 


( 9 ) 


anaerobic quantitative agar media. The ag*r plates will be- 
spread with a glass rod. 

(1) The aerobic quantitative media for the r.asal passage 
swabs include: 

(a) Blood ?gar 

(b) Staphylococcus-110 agar 

(2) The anaerobic quantitative media for the nas-l passage 

swabs include: 

. (a) Blood agar with vitamin K and Heroin 

(b) Paromomycin - Vancomycin - Menadione agar (PVIi) 

(c) Rogosa agar (Rogosa) 

(*i) Four milliliters from each TSM sample tube will be a.- t.pt.i- 
cally transferred to a labelled sterile screw-cap tube 
tube for mycobiol ogi cal analysis. 

c. Incubation and Quantitation: 

(1) The aerobic quantitative media will be incubated at. **> C 
for 48 hours. 

(2) The anaerobic quantitative media will bo incubated at 

C for 96 hours under an atmosphere of hydrogen 
(t) Colony counts will be performed on all quantitative mr.ii ■ 
after incubat ion. 

d. Isolation Streaks: 

(l) Afte r mycological samples have been removed from t*» • T>*P 
sample tubes, the sample TSB and VIB tubes will be ineu- 
S?Sb at<d for 24 hours at 35 C. In addition, Alt TSB ;ind 
dilution tubes will be incubated for 24 hours at 35 


I 

Jf 


( 10 ), 


and stored at 4 C for 7 days. 

(2) After incubation a loop will bo used .j transfer cul- 
ture from each sample tube to the isolation media. An 
isolation streak will be made on each medium. 

(3) The isolation media used for the nasal passage samples 
include: 

(a) Blood agar 

(b) Staphylococcus-110 agar 

(c) MacConkey agar 

(d) Chocolate agar (CH0C)(C0 2 ) 

(e) Blood agar with vitamin K and Hemin (Anaerobic) 

(f) Paromomycin - Vancomycin - Menadione agar (Anaerobic) 

(g) Rogosa agar (Anaerobic) 

(4) The streaked isolation media will be incubated for 48 

or 96 hours at 35 C and under the appropriate atmosphere. 
The media incubated under CO^ (Chocolato agar) will bo 
placed in an incubator with a COg concentration of 8-10$. 

(5) After the nasal sample tubes have been employed for quan- 
titation and isolation they will be prepared for lyoph.il i- 
zat: on procedures. 

3. Throat - Mould Gargle: Samples from tho throat-mouth gargle will 

ho treated a:i follows: 

a. Dilution: All throat-mouth gargli simples will bo diluted in 

sterile TS3 or VIB for aerobic anr anaerobic qu mtitation. 

The sampLe and dilution tubes will bo maintains! - t 4 C cm- 


ploying an ice bath during the dilution pro on dim;:-.. 

(1) The throat-mouth garglo sample will o swirled gently. 

(2) Serial dilutions will bo prepared by transferring 1.0 ml 
aliquotes to 9.0 ml of storilo TSB or V1B. 

(3) The throat-mouth garglo samples will be diluted in TSR 

or VIB as follows: the 10* dilution represents the first 

dilution aftor the sample bottle. TSB 10* - 10"* 

. 1 c. 

VIB 10 - 10 ? 

Plating: One-tenth milliliter wilL be aseptically transferred 

from each sample bottlo and dilution TSB tube to the aerobic 
quantitative agar media. One-tenth milliliter will be asep- 
tically transferred from each sample bottle and dilution VIB 
tube to the anaerobic quantitative agar media. The agar plate: 
will be spread with a glass rod. 

(1) The aerobic quantitative media for the th rent -mouth gar- 
gle sample Include: 

(a) Blood agar 

(b) Staphylococcus-110 agar 

(c) Mitis Salivarius agar (MSA) 

(2) The anaerobic quantitative media for the throat-mouth 
gargle sample include: 

(a) Blood agar with Vitamin K and Hemin 

(b) Paromomycin - Vancomycin - Menadione . gar 

(c) Rogosa ngar 

(')) Pcur milliliters from each simple bottle ,ual -ill T.'U* 

dilution tubes will bo aseptically tranrf-i •rod to indl- 


virtually labelled sterile screw -car< tubes foe myeoUi ul o- 

gieal analysis. 

c. Incubation and Quantitation: 

(1) The aerobic quantitative media will be incubatod at 35 C 
for 48 hours. 



\ 


(2) The anaerobic quantitative media will be incubated at 
— 35 C for 96 hours under an atmosphoro of hydrogen gas. 

(3) Colony counts will be performed on all quantitative media 
after incubation. 

d. Isolation Streaks: 

(1) After mycological samples have been removed from the 
sample bottles, the sample bottles will bo incubated 
for 24 hours at 35 C. In addition, all TSB and VTTT 
dilution tubes will be incubated for ?4 hours at Vi C 

. - i 

and stored at 4 C for ? days. 

(2) After incubation a loop will be used to transfer culture 
from each sample bottle to the isolation media. An 
isolation streak will be made on each medium. 

(3) The isolation media used fer the throat-mouth gargle 
samples Include: 

(a) Blood agar 

(b) Staphylococcus-llOagar 

(c) MasConkey agar 


(d) Chocolate agar (CO^) 




(o) Fildes Knrictvnent agar (FiiA) 


t I • 


(f) Blood agar with vitamin K and Hcmin (Anaerobic) 

(g) Paromomycin - Vancomycin - Menadione agar (Anaerobic) 

(h) Rogosa agar (Anaerobic) 

(4) The streaked isolation media will be incubated for 
or 96 hours at 35 C under the appropriate atmosphere. 

The media incubated under CO^ (Chocolate agar) will be 

placed- in an incubator with a CO^ concentration of 8 -i 07 >. 

(5) After the throat-mouth gargle samplos have boon employed 
for quantitation and isolation they will be prepared for 
lyophilization procedures. 

4. Urine: Samples of the urine will be treated as follows: 

a. Dilution: All urine samples used for aerobic Idonti ficafun 

and quantitation will be serially dilutod in sterile TSlb 
All VIB urine samples used for anaerobic identification and 
quantitation - will be serially diluted in sterile VIB. The 
urine samples and dilution tubes will be maintained at 4 C 

I : 

employing an ice bath during the dilution procedures. ,i\ 

(1) The urine sample containers will bo swirlod gently 

(2) Serial dilutions will be prepared by transferring I. .0 ml 
aliquots to *).0 ml of sterile TSB or VIB. 

(3) The. urine samples will bo diluted in TSB at d VIB as fid - 

1113= 1 rat: the 10* dilution represents the fir. t dilution 


aft»r the sample tube: "SB 10 to L 





i 


b. Plating: One-tenth milliliter will bo aseptically transferred 

from each urine "sample and dilution TSB tube to the aerobic 
quantitative agar media. One-tenth milliliter will bo scepti- 
cally transferred from each urine sample and dilution VIB 

tube to the anaerobic quantitative agar media. The agar plater, 
will be spread with a glass rod. 

ft) The aerobic quantitative media for the urino samples in- 
clude : 

(a) Blood agar 

(b) Staphylococcus-110 agar 

(c) MacConkey agar 

(2) The anaerobic quantitative media for the urino sampler, 
include: 

(a) Blood agar with vitamin K and Hem in 

(b) Rogosa agar 

(3) Four milliliters from each sample bottle will bo arepti • 
cally transferred to a sterile screw-cap tube for . 11 'zoo- 
logical analysis. 

c. Incubation and Quantitation: 

(1) The aerobic quantitative msd’a will bo incubated at C 
for 48 hours. 

(?.) The anaerobic quantitative imdia will be i jcubated 3 1 

35 3 for. 96 hours under ar- a ;mo sphere of h/drugen k 

(3) Colony counts will be perforned on all qua it! tatlv.j modi 
55B - after incubation. 


d. Isolation Streaks: 


(1) After mycological samples have been removed from the 
urine samples , the urine samples will be incubated for 
24 hours st 35 C. In addition, all TSB and VIB dilution 
tubes will be incubated for 24 hours at 35 C and stored 
at 4 C for 7 days. 

(2) After- incubation a loop will bo used to transfer cultures 
from each urine sample to the isolation media. An iso- 
lation streak will be made on each medium. 

’(3) The isolation media used for the urine sampler- include: 

(a) Blood agar 

(b) Staphylococcus-110 agar 

(c) MacConkey agar 

(d) Blood agar with vitamin K and Hemin (Anaerobic) 

(e) Rogosa agar (Anaerobic) 

(4) The streaked isolation media will be incubated for 48 or 
96 hours at 35 C under the appropriate atmosphere. 

(5) After the urine samples have been employed for quanti- 
tation and isolation they will be prepared for lyophili- 
r.ntion procedures. 

5* Feces: Samples of fecos will be treat id as follows: 

a. IHlution: All stool sample used for aerobic identification 

and quantitation will.be serially- diluted :.n sterile TSI . 

All stool sample used for anaerobic identification and qjanti- 
tation will be serially diluted in sterile VIB. The dilution 

r- - - - _ _ - -*r r ’ - ~ ' -t ' = :: . * 1 

(16) : 


r 


tubes vri.ll be maintained a l. C (•.ap; y.' n;{ an ice bath cot-la;, / 

1 r 

the dilution procedures. A Formalin - Ether preparation of 
each stool sample for ova, cysts, and parasites will be per- • 

formed . 

(1) One-tenth gram from the center of the stool sample vri.il 

be weighed onto inert weighing paper and transferred to ^ 
9.9 rol of sterile TSB. 

(2) One-tenth gram from the center of the stool samplv will 
be weighed onto inert weighing paper and transferred to 
9.9 rol of sterile VIB. 

(3) The TSB and v £B tubes containing t.ho weighed stool srm 
pies will be vortoxed for 30 seconds. 

(4) Serial dilutions will, be prepared by transferring 1.0 ml 

aliquotes to 9.0 ml of sterile TSB or VIL>. 

i .. 

(5) The samples will be diluted in TSB or VIB as follows: 

l 

TSB J 0 l — 

VIB L0 1 - 10* 

be Plating: One-tenth milliliter wiJl be e»opti(*ally transf**' -i 

from each dilution TSB tube to th*; aorot-ic ^mintltntive r 
modi/i inc Tetrathlonate Broth (TP)* Ono-Umtli irill.llit^r 
* r m eseptically transferred from II* • 10 - 10 »iiluti**'t Vbi 


tubes to the anaerobic qmmtitntiv ♦ nr.&r p*hW«* Tlw ;y:ir vrt : 1 
Ini npro.*id with a j'Iass rod, 

(*i) The %or.*Mc quantitative mrbi i f.u* the tb^ol •: ir* 




(a) Blood *g«r 

(b) MacConkey agar 

(c) Mitis - Solivariut agar 

(d) Tetralhionate Broth 

( 2 ) The anaerobic quantitatix m< ‘.*< . *.* r 
include: 

(a) Blood agar with vitamin and Heroin 

(b) Paromomycin - Vancomycin - X»>n.-,dic- 1 

(c) Rogosa agar 

(3) Four milliliters from « .ir.h TJX icui . •. 
cally transferred to a laboji .1 . 1 . . ii 
for mycobiological analyui;:. 

Incubation ana quantitation: 

(1) The aerobic quantitative modi 1 v* ' ‘ • - 
for 48 hours. 

(2) The anaerobic quantitive mefM • -'• ! 1 

for 96 hours under an atmor.pi- - i i •• 

(3) The Tetrathionate Broth wi t 1 bo lunn!-*' 
at 35 C. 

(4) Colony count:*, will perform .1 n> 
after incubation. 

I sola ti or Streaks: 

(1) After mycological samploi. iwn • !. t* 

10 TSB dilution tubes, tho Tf.R and 
tioi tu^es will be incubated for ii ! • 


addition, all TSli and VIP. dJ tldou tuK-js I i i>. 
for 24 hours at 35 C and stor'.d :• - i‘»»r V «*••.» • 

(2) After incubation .*» ln-.p will :* • us d i ••*.!•> IV. •■’»» I - 

ture from each sample tuba to the isol al ien .>»•.!• <- One 

loopfull of Tetrathiomlc c»P m 3 wil.i ’ • r • : • i- 

late the Salmonella - Shigella «;;ar. An is >1 ‘ •»* ; break 

will be made on each medium. 

( 3 ) the isolation media used for the stool rrui l»- t » *n • 

(a) Blood agar 

(b) MacConkey agar 

i 

(c) Mitis - Salivsrlur. agor 

(d) Salmonella - Shigella ago' (.>3) 

(e) Blood agar with vitamin K rn.| • •» (/. mi.t..'.---} 

1 

(f) Paromonyc'.n - Vancomycin - F- u.-rl ? om g.o •-.•Mr) 

(s) Egg Yolk agar (BIYA) (Anaornbi a) 

| 

(h) Rogosa agar (Anaerobic) 

(4) The streaked isolation medio will K- \ : ‘.;t nr 

96 hours at 35 C undor tlu* ti pruprini.c o 

(5) After the 10 1 TSB and VIP rfi» *M...*:* 1-i . .*m 

ployed for quantitation and t .r/1 * 1 1 . • k.l! :?• 

pari-d for lyophiliaation pror-durur 

6, Hardware and Clothing: The Spneocraf* Floor, His-i*. "m<b v 

Drink-gun, Uiino Collection Uovico, at l tho A • .»».•-• 1 
Glovnr. and Slice Soles will bo treated nn i‘ot 1 ><wr.: 
a. Dilution- All TSLt sample tubon Ui *«l i‘«»r . .if • . • 


cation and quantitation will bo sor.' V l.v dHu in 
VIB. The sample and dilution tubes vnlL • uintniri -d at 
4 C employing an ice bath during the dilu'iun •• 

(1) The sample TSB and VIB tuboo will be voru:xe-i for ;> 

seconds. 

(2) Serial dilutions will bo prepared by l •• .ru t orri.it,; 1.0 mt 
allquotes to 9.0 ml of atorila TSB or Vi'.H. 

(3) --Xhe proflight- samplos will bo diluted in T.vtt mid VJR 

as follows: the 10* dilution ropmstmts i.‘ • I'i'-at di- 

lution after the sample tube: 


(a) 

Floor: 

urn 

10* 

- u/ 



\. r «' 

io* 

.. i • 

(b) 

Maneuvering Knob: 

TSi: 

) 

lU 

•> 

- i 1 » * 


i 

;• 1 r 

u» l 

1 0 

(c) 

Drink -Gun: 


M* - 

• 1 
10 ' 


5 

VI n 

Ivl 1 

. Id" 

(d) 

i 

Urine Collection Device: 

• Si'. 

to 1 

X 

;r 



1 Id 

10 1 

. 10' 

(a) 

Gloves: 

•: : :t * 

10* 

]'</• 



MP 

JO 1 



(f) Snoe Soles: " ,; 1- 1°* - 

. TB in' - !0‘ 

(4) The po3tflight samples will to diluted .in ..U'diiwr «’ 
logs in TSB and VIB. 

b. Plating: On* -tenth milliliter will b*» aaopt.i-:al i «• tran!«i’fcrr,u 


from each sample and dilution TGH tub t. t- ac-obie quanti- 
tative agar media. Onc-tenth mill Hit- •* ' l b« ^optically 

transferred from each sample and dilution VIB t' • to the 

anaerobic quantitative agar media. The ag:. . pi will bo 

spread with a glass rod. 

(1) The aerobic quantitative media for Iho Haruware and 
Clothing swabs i'nclude: 

(a) Blood agar 

(2) The anaerobic quantitative media for the Hardware and 
Clothing swabs include: 

(a) Blood agar with vitamin K and Horn in 

(3) Four milliliters from each TSB sample tube wi l be auopti • 
cally transferred to a labelled sterile scr<-w-cap tube 
for mycobiological analysis. 

c. Incubation and Quantitation: 

(1) The aerobic quantitative media will bo incubated at Vi {; 
for 48 hours. 

(2) The anaerobic quantitative media will ho incubated at )'i C 
for 96 hours under an atmosphere of hydro*', t;i g.«s, 

(3) Colony counts will be performed on all quantitative media 
after incubation. 

d. Isolation Streaks: 

(l) After nycological samples have boon removed f: om the TBH 
samjle tubes, the TSB anil VIE saaple tubes will be incu- 
bated for 24 hours at 35 C. In addition, .'11 TSB and Vl'h 
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dilution tubo 


*» 1 .1 • • 


:>• it\ at. 'IS 0 


and stored at 4 v. for 7 -uv, . 


(?) After incubation a * 

• nnfif 1 .* cu 1 ! u 

from each sample tub* t • 

« : ! i *1 . Aui 0 i 

tion streak will b* -n . i .i, 


(3) The isolation media 

i ! • *• a* id C 1 • 1 t.h i nv. 

samples include: 


(a) Blood agar 


(b) MacConkey agar 


(c) Blood agar vr » I -iL . : . 

! li t.t n ( An a** x'» » • > f* ) 

(4) The streaked lsol^t :\ . *• 

• • . >ni for* h'l 

or 96 hours at 35 C 

*u» • or. • 

(5) After the Hardware ;uv' 1 * ! -V 

! * ’iV*OS hS\»0 UmUI 

employed for quant!!. 4! . i » *: . 

!.* * t» *7 vril ! U. 

prepared for lyophV i. • 


Isolation and Identification 


1 . Isolation: 


a. After quantitation, isolated 0 ! • * 

!*- •• '*4 ior«>luC p"L* 

(quantitative and isolation <n- * ia) • 

•r r’ . vrocl to 

sterile TSB* All tuL>c. U 

• " ! f 5 (>1 1 ;v J * 1 ♦ • 

bated at 35 C until turt .d. it 

. i - i* v will * •• 

used for staining precede r» f 


and storage at 4 C. 


b. After qu;ntitation, isolated cv \ • ? * j »?* 

from • » *h nr»c:iv*h» •* 

plate (quantitative sn i ir.*»l ! * * . : * b 

vd 1 i \ n 1 raM*M 1 T.M 


(?:*) 


to sterile Thioglyeoiiu* • i 4 * ***‘: h ' ‘ ub**r. wil l im- 
properly identified and ineubut** i ^ M ‘*» l • 

Thio. pure culture:; wil ! ..... i or . i*riM-.*«h 

inoculation of biochemical rr;;di' • •»*! -t b. 

c. The isolation streak is ctnploj c . l « ... which 

are too few to be isolat-d on tlv* •?».•«• • : i* *. • v * ^uly 

Jthpsc organisms which wen* not I • ! *s t.- . • *»•: quantitative 

raedia vilL be identified. Th :.»• r •: r -m! he qiruui- 

tated as <100 organisms n u* *. ‘ : * i ;.«»!.» t ; on medi 
on wh i ch the organ j sm w.ju f i * ; ui t u r . d ^ • ! . e e.» • d . 

Identification: 

a. The pure cultures of each i; c ; • • •• >y . j or Ti. : *. / * 3. !. 

be used to Gram stain. Spore . * »*., n Fast staid, and 

I . • 

to inoculate biochemical w ■ • • :u: - »• L»i tv.j low! tit' 


charts. 
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OUTLINE OF BACTERIOLOGIO;.'. , 


THROAT-MOUTH OAHU "• 


j THROAT-MOUTH GAlk.U | 

_J 

r~'~ 


Di lution in 
TOIl 


r 


Mycological 
Sample Removed jj 


.. T 1 

,*• .uti on 1 n? 

VM- 


T 


* 

f 


Aerobic Media 
BA 

S-110 

MSA 

. 


Incubate 
*18 hours 
35C 



r, 

r 

Incubate j; 
2 i* hours = 

35C . J 




Isolation Streak 

BA BA v i 


S-110 

MAC 

FEA 

CHOC (CO ) 

PVH 

flo/'usn 

*.V WI « \ t , ( j*v >« »n 

L J . 

Si Incubatf' 


I.iviiW « 

I 1*8 hours, j 


nr . i • * , 

I 35C 


:r-o . 

[»*«#» • -»'**4**-t. *. 


i 

A 1 1 &e r ol» i o M* *» i i ; t J 
HA vi * • h , lioiaf n r : 
i »*VM 

if '»0g05H 

t 

\ •• • !«#<>•« n | hi nr », tva 


Mi My 


J 


[ T •ic’il'f**. •• S 

J 'lOUi. ^ 


t ;<;#• 
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OUTLINE OF BACTERIOLOGICAL ANA, 
HARDWARE AND CLOTHING 


Hardware and Clothing ^ 

^ hfl, » — ' »-» la m i wi i ftm ~>i — ** 


Sample TSB 


Aerobic Media 
BA 


Incubate 
1*8 hours 
35C 


Mycological 
Samples Removed 


Incubate 
2U hours 


n.Mwwwfk 

J » *• ib *■ •* i 

Sanipl*? Vi'B 




Isolation Streak 

BA 

MAC 


Inc !• 

2h Moui .i 



l_35C | 

35« 



1 


r . f i 

ij Dilution in S* 

r \tt n V 


| _ H 


I 

! i 

1 


| j 


Atui‘: 1 oO i Meui :* :•» 
BA tfit. K, homing 




g IV.oIntinn Streak U 
| HA • l . K ' homin H 

|\i-» <»«■ f v ■<»« • k/.M ■“?!« • / 


Incubate 
1*8 hours 
35C 


f Incv.iLut . : j 

$ £ 

a 9D tour;; * 


JL, 

1* Tncubni*.* J 

i <H' Iiwim « 

3 SC 
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r~ 

ci ( + ) 
chains 
pairs 

} 

ha 

a 

ina 

i 

rate 

k 

trose 

rose 

alase 

tone 

Sucrose 

MaCl 

ilin 


AEROBIC BI.OOD Af.Ai* : /MKMK 


, Trypticane Soy Broth v 


/ 

\ 

i f 

\ 

\ rtt 

Gram Stain 

nr 

fitor<> 

r i 

* \ 

l * 


Cocci (+) 
in masses""' 
or packets 
and tetrads 

t 

Alpha 

Beta 

Gamma 

If 

Nitrate 

Milk 

Dextrose 1% Agar 
Sucrose 
Coagulase 
Mannitol lit Agar 

NH U H 2 P0 U 

Catalase 

Lactose 

Urea 


Cocci (-) 


Oxidase 

Maltose 

Sucrose 

Dextrose 

Lactose 

Type 

Nutrient 


Rod ( * ) 

l 

Ac; d-Funt 


Agar 


I 


j 


31 irdi 
Ci r*‘. ».• 
tic iufr Ui 
N1 Ira*.' 

VP 
Mi IK 

Itextroac 
5u ror-«? 

Mo an i lot 
Cot alure 
7? HnC . I 
l,; »i tor.»‘ 
TGY i/100 
Xy I otto 
/u abi 
Ni* i *1 1*0, 






Rod T-V- 
Lactose (-) Uxftou* 

J/ i 


Sf» 'T«i a « 4a til 


Motility 

Citrate 

Gelatin 

Nitrate 

lxuUl 

MR VP 

Milk 

Dextroiv 
Lac to.'.o 
Mar ni tol 
Sue ror.%* 

Urea 
Xylose 
Mai tCi ; c* 

Gl> cero.1 

Uri rinoifO 
Arab i none* 
Oxidase 
10% Oextror.* 
|f)J Lactone 
OF Medium 


YM 

Citrate 
MRVP 
TnOoi 
u**x I n#::« 
Lac to* ••• 

Cim* com* 
Ox i our?* 


Oo) 





MITIS-SALIVAKIUM AGAR iX.iM: 


Trypti cune Soy Broth 


Gram-6t>dn 
Gram (+) Cccci 


Store 


* 


Alpha 

Beta 

Gamma 


Blood Agar 
5/S Sucrose Agw 
6/S NaCl Agar 
Milk 

Dextrose 

I.actose 

Sucrose 

lnulin 

Catalase 

Nitrate 


CHOCOLATK 
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MACCOJKKY AGAR SCHKK E 

•v 



TSI 

TSI 

Motility 

Citrate 

Citrate 

MR VP 

Gelatin 

Indol 

Nitrate 

Dextrose 

Indol 

Lactose 

MR VP 

Sucrose 

Milk 

Oxidase 

Dextrose 

Lactose 

Mennitol 

Sucrose 

Urea 

Xylose 

Maltose 

Glycerol 

Raffinose 

Arabinofie 


Oxidase 
10? Dextrose 
10? Lactose 
OF Medium 



SALMONELLA-SHIGELLA AGAR SCH KMK 


Txypticose Soy Broth 


/ 


Gram Stain 
Gram (-) rod 


\ 


Nl 

Store 


Non-lactose fermenting 




TSI 

Indol 

MR VP 

Citrate 

Urea 

Motility 

Phenylalanine Agar 

Dextrose 

Dulcitol 

Type 



FILDES ENRICHMENT AGAH SCHEME 


—Gram 

Gram 




Trypticase Soy Broth 


Stain 
(+) rod 


V 

Gram (+) 


Store 


Kildes Enrichment Agar 

Oxidase 

Gelatin 

Milk 


ANAEROBIC SCHE ME 


Thioglycollato Broth 



^ Isolation Media (aerobic) 

G(-) rod G(+) cocci G(+)(-) rods 

1 i ' J 

Chopped Meat. - glucose (+) or (-) 
Glucose 
Mannitol 
Lactose 
Sucrose 
„ Maltose 

Salicin 
Glycerol 
Starch 
Xylose 
Arabinose 
Gelatin 
Milk 


Indol 



Urea 

Motility 
Esculi n 
HIA 


UiV.i5.LOn iJL 


Mycology 

A. Throat-Mouth Gargle and Feces Samples: 

All Throat-Mouth Gargle and Fecos h ml samples and h ml TSB dilution 
samples will be transferred to tho Mycology Area as soon as possible 

1. Throat-Mouth Garglo: 

a. One-tenth milliliter aliquotes wil!: be removed from the Thro 
.Mouth Gargle -sample bottles and the 10* , 10^, and 10^ TSB 

dilution tubes and transferred to each quantitative media: J 
(l) Corn Meal-Malt Extract agar* (CMMY) 

(?.) Sabourauds Dextrose agar* (SAB) 

b. The plates will be spread with a glass rod and incubated at 
25 C for 120 hours. 

c. Four milliliters of the Throat-Mouth Gargle samples will each! 

J 

be aseptically transferred to a sterile centrifuge tube. Th*^ 
sample will be centrifuged at 5000 rpm for 15 minutes. 

i 

d. The supernate will be discarded and a swab used to samplo the 
bottom of the centrifuge tube. 

e. The swab will be used to streak each of tho isolation media: 

(1) CMMY 

(2) SAB 

f. The streaked plates will be incubated at 25 C for 120 hourr. 

2. Feces: 

a. One -tenth milliliter a li quo ter wil*. be romevod f*om tho 1 0 ' . 

2 1 li 

10 , 10 , and 10 TSB stool dilution tubes and transferred 


Contain t antibiotics 


to each quantitative modia: 

(1) cm 

(2) SAB 

b. The plates will bo spread with a glass rod and incubated at 
25 C for 120 hours. 

c. Four milliliters of the 10* TSB stool dilution tubes will 
each bo aseptically transferred to a sterile centrifuge tube. 
The samples will bo centrifuged at 5000 rpm for 15 minutes. 

d. The supernate will be discarded and a swab used to sample 
the bottom of the centrifuge tube. 

• e. The swab will be used to streak each of the isolation media: 

(1) cm 

(2) SAB 

f. The streaked plates will be incubated at 25 0 for 120 hours. 
B. Crew External Swabs, Urine, Spacecraft Hardware and Clothing: 

All Crew External Swabs, Urine, Spacecraft Hardware, and Clothing 
4 ml sample tubes will be transferred to the Mycology Area as soon as 
possible. 

1. Scalp, External Auditory Canal, Axilla, Umbilicus, Inguinal Re- 
gion, Toe Webs, Hands, Nasal Passages, Floor, Maneuvering Knob, 
Drink -gun, Urine Collection Device, Glives, and Shoe Soles: 
a* Four milliliters of the Crew External, Spacecraft Hardware, 
and Clothing, 10* TSB dilution tub*s will eac'i fcs nsept* rally 
transferred to a sterile centrifuga tube. The s am plo will be 
centrifuged at 5 000 rpm for 15 minutes. 



b. The .*nato will bo discorded an! a swab used to sample 

^ * oottom of the centrifuge tube, 
e. The swab will be used to streak each of the isolation media: 
(1) CMMT 
{ (2) SAB 

i 

d. The streaked plater will be incubated at 25 C for 12.0 hours. 
2. Urine: 

a. Four milliliters of the undiluted urine samples will each be 
aseptically transferred to a sterile centrifuge tube. The' 
sample will be centrifuged at 5000 rpm for 15 minutes. 

b. The supernate will be discarded and a swab used to sample 
the bottom of the centrifuge tube. 

c. The swab will be used to streak each of the isolation modi;-- 

(1) CMMI 

(2) SAB 

i 

d* The streaked plates will be incubated at 25 0 for 120 hours. 
C. Identification: 

Mycological species isolated from the Throat-Mouth Gargle and the 
Feces will be quantitated when feasablo. All Mycological species 
isolated will be identified according to the outline on the follow! n 

page. 
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